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The title compound, [Fe(C 4 H 2 N 2 S 2 )(C 3 H g P) 2 (CO) 2 ], was 
obtained as a mononuclear by-product during the treatment 
of [Fe 2 (/Lt-S 2 C 4 N 2 H 2 )(CO) 6 ] in excess trimethylphosphane. 
The Fe atom is six-coordinated by two thiolate S atoms, two 
phosphane P atoms and two carbonyl C atoms in a distorted 
octahedral geometry. The average Fe — C(O) distance 
(1.771 A) is relatively shorter than that of its parent 
hexacarbonyldiiron compound, and differs by 0.511 A from 
the average Fe— P(Me) 3 distance. The five-membered FeC 2 S 2 
chelate ring plane is close to being perpendicular to the P/Fe/P 
plane [86.5 (2)°]. 

Related literature 

For general background to iron sulfides, see: Cody etal. (2000); 
Georgakaki et al. (2003); Capon et al. (2005); Song (2005); Li et 
al. (2005); Liu & Xiao (2011). For related structures and the 
synthesis, see: Durgaprasad et al. (2011). 
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Experimental 

Crystal data 

[Fe(C 4 H 2 N 2 S 2 )(C 3 H !) P) 2 (CO) 2 



Orthorhombic, Pbca 
a = 12.2078 (10) A 
b = 11.951 (1) A 
c = 25.326 (2) A 
V = 3694.9 (5) A 3 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 1997) 
7mi„ = 0.711, r maI = 0.793 

Refinement 

R[F 2 > 2a(F 2 )} = 0.029 

W R(F 2 ) = 0.073 

5 = 1.09 

3628 reflections 



Table 1 

Selected bond lengths (A). 



Mo Ka radiation 
jtt = 1.22 mm -1 
T = 273 K 

0.30 x 0.25 x 0.20 mm 



18679 measured reflections 
3628 independent reflections 
3166 reflections with / > 2a(I) 
R<„, = 0.025 



190 parameters 

H-atom parameters constrained 
Ap max = 0.30 e A~ 3 
A/> mi „ = -0.56 e A~ 3 



Fel-C8 
Fel-C7 
Fel-Pl 



1.761 (2) 
1.780 (2) 
2.2793 (6) 



Fel-P2 
Fel-S2 
Fel-Sl 



2.2840 (6) 
2.3058 (6) 
2.3170 (6) 



M,. = 406.21 



Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT- 
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank the Scientific and Technological Devel- 
opment Project of Jilin Province (No. 201101103) and the 
National Natural Science Foundation of China (No. 61106050) 
for financial support. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: KP2368). 
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Dicarbonyl(pyrazine-l,3-dithiolato- )bis(trimethylphosphane-A:/ , )iron(II) 
S. Gao, Q. Duan, C. An and D. Jiang 

Comment 

Recently iron sulfides have been proposed as being central to the emergence of life due to their structural resemblance to the 
active site of hydrogenases (Cody et al, 2000, Georgakaki et al, 2003, Capon et al, 2005). Various dinuclear complexes 
featured [Fe2((x-S7?)2(CO)6-yLy] (L = CO, PRi, et al, y = 1 or 2) have been investigated as the structural and functional 
models for the active site of [FeFe] -hydrogenases (Song, 2005, Li etal, 2005, Liu & Xiao, 2011). [Fe2(|a-S2C 4 N 2 H2)(CO) 6 ] 
(Durgaprasad et ah, 2011) was prepared for the purpose to lower the reduction potentials of the iron sulfides. When we 
investigated the CO displacement of above complex by PMe3, a mononuclear byproduct was obtained accompanied with 
PMe3-disubstituted diiron compounds. Herein, we report this crystal structure. 

In the title compound the central Fe atom is six-coordinated by the two thiolate-sulfur atoms, two phosphane-phosphorus 
atoms, and two carbonyl-carbon atoms in a distorted octahedral geometry (Fig. 1 and Table 1). The average Fe — C(O) dis- 
tance (1.77 A) is relatively shorter than that of its parent hexacarbonyl diiron compound [Fe2(|i-S2C4N2H2)(CO)6] (Dur- 
gaprasad et al, 2011), and differs by 0.51 A from the average Fe — P(Me)3 distance, consistent with the better donating role 
of the tertiary phosphane ligands vs. the carbonyl groups. The two S — Fe bonds are nearly perpendicular, and SI — Fel — S2 
angle is 89.198 (19) °. The PI — Fel — P2 angle is quasilinear [177.45 (2) °] and the deviation of the iron atom from the 
calculated plane of the -SC4N2H2S- bridge is 0.126 A. The angle between the calculated rigid dithiolate bridge and the 
PlFelP2 plane deviates from 90° by 3.2° for the title compound, resulting in the asymmetric molecular structure. 

Experimental 

Commercially available materials, Me3NO and trimethylphosphane were reagent grade and used as received. The starting 
material [Fe2(|x-S2C4N2H2)(CO)6] was prepared according to the literature procedure (Durgaprasad et al, 2011). [Fe2(^- 
S2C4N 2 H 2 )(CO)6] (0.42 g, 1.0 mmol) and degassed CH3CN (20 ml) was stirred in an argon-filled Schlenk flask until the 
salvation was completed. Me3NO (0.24 g, 2.2 mmol) was added to the above solution in one portion. The mixture was 
changed to dark red after 10 min. Then the trimethylphosphane (0.15 g, 2.0 mmol) was added dropwise. The solvent was 
allowed to evaporate on a rotary evaporator after 20 min. The crude product was purified by column chromatography on 
AI2O3, using CH2Cl2/hexane as eluent, yielded two bands. The coral band was collected and the crystals of the title com- 
pound suitable for X-ray study were obtained by the recrystallization in the CF^CVpentane solution (yield 0. 12 g, 30%). 

Refinement 

The H atoms attached to C were placed in geometrically calculated positions (C — H = 0.93-0.97 A) and refined as riding, 
with £/ iso (H) = 1.2f/ eq (C). 
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Fig. 1. The molecular structure of the title compound with displacement ellipsoids drawn at 
30% probability level. 
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Dicarbonyl(pyrazine-1,3-dithiolato- k . 

Crystal data 

[Fe(C 4 H 2 N 2 S 2 )(C 3 H 9 P) 2 (CO) 2 ] 
M r = 406.21 

Orthorhombic, Pbca 
Hall symbol: -P 2ac 2ab 
a = 12.2078 (10) A 
b= 11.951 (1) A 
c = 25.326 (2) A 
V= 3694.9 (5) A 3 
Z=8 



',S')bis(trimethylphosphane-KP)iron(ll) 



F{0Q0) = 1680 

D x = 1.460 MgrrT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9947 reflections 

6 = 2.3-27.5° 

|i = 1 .22 mm 1 

7=273 K 

Block, orange 

0.30 x 0.25 x 0.20 mm 



Data collection 



Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 1997) 
7 min = 0.7 ll,J max = 0.793 
18679 measured reflections 



3628 independent reflections 

3166 reflections with / > 2a(7) 
Rim = 0.025 



/i = -15->-14 

^ = —14 — >8 
/=-31-»31 



Refinement 



Refinement on F 
Least-squares matrix: full 



RIF 2 > 2o(J^)] = 0.029 



wR(F z ) = 0.073 

S= 1.09 

3628 reflections 



0 restraints 

H-atom parameters constrained 

w = V[a 2 (F 0 2 ) + (0.0363P) 2 + 1.1092P] 

where P = (F 0 2 + 2F c 2 )/3 



(A/o) n 



0.001 



1-3 



Apmax = 0.30 e A 
Ap m i„ = -0.56 e A~ 3 
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190 parameters 
Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Geometric parameters (A, °) 
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